United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/698,039 



10/30/2003 



Hidenori Usuda 



27572 7590 04/05/2005 

HARNESS, DICKEY & PIERCE, P.L.C 
P.O. BOX 828 

BLOOMFIELD HILLS, MI 48303 



9319S-000574 



1175 



EXAMINER 



MRUK. GEOFFREY S 



ART UNIT 



PAPER NUMBER 



2853 

DATE MAILED: 04/05/2005 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summarv 


Application No. 

10/698,039 


Applicant(s) "\ 
USUDA, HIDENORI / Qv^ 


Examiner 

Geoffrey Mruk 


Art Unit 

2853 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -- 



Period for Reply 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) E3 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
aM AH b)D Some * c)D None of: 

1 Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Claim Objections 

Claims 13 and 26 are objected to because of the following informalities: 
Claims 13 and 26 lack antecedent basis for "preliminary discharging (flushing)". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-7 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Toye (US 4,068,144) in view of Arakawa et al. (US 6,270,180 B1). 

With respect to claim 1, the primary reference of Toye discloses a droplet 
discharging apparatus (Fig. 1) comprising means for discharging a discharge liquid in 
the form of droplets through an aperture (Fig. 1, element 18) by mechanically deforming 
a piezoelectric element (Fig. 1 , elements 10-12) wherein the driving waveform 
frequency is from 20kHz to 90kHz (i.e. an ultrasonic band; Column 4, lines 34-67; 
Column 5, lines 1-17). 

However, Toye fails to disclose a piezoelectric element which is subjected to a 
heating drive signal of a repetitive frequency, where the heating drive signal being 
insufficient to cause droplets from being discharged through the aperture thereby 
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facilitating heating of the droplets and the discharge ink is a printing ink, as required in 
the instant claims. 

The secondary reference of Arakawa discloses a piezoelectric element (Fig. 4, 
element 17p) which is subjected to a heating drive signal of a repetitive frequency (Fig. 
8b, element T2), the heating drive signal being insufficient to cause droplets from being 
discharged through the aperture thereby facilitating heating of the droplets (Column 1 1 , 
lines 39-63), where "it is preferable that the frequency of the heating waveform is 2f+/- 
50%, wherein f is a frequency of driving waveform" (Column 15, 30-35). 

With respect to claim 2, the secondary reference of Arakawa discloses the 
heating drive signal is applied to the piezoelectric element immediately before a droplet 
is discharged by the normal drive signal (Fig. 8e). 

With respect to claim 3, the secondary reference of Arakawa discloses the 
heating drive signal is applied to the piezoelectric element while a droplet is being 
discharged by the normal drive signal (Column 15, lines 19-27). 

With respect to claim 4, the secondary reference of Arakawa discloses the 
heating drive signal is applied to the piezoelectric element if the temperature of a 
discharge liquid that is detected by a temperature detecting means drops below a 
predetermined threshold temperature (Column 9, lines 11-30). 

With respect to claim 5, the secondary reference of Arakawa discloses the 
repetitive frequency of the heating drive signal is 40 kHz or more (Column 15, 30-35). 
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With respect to claim 6, the secondary reference of Arakawa discloses the 
amplitude of the heating drive signal is half that or less of the normal drive signal 
(Column 15, 30-35). 

With respect to claim 7, the secondary reference of Arakawa discloses the 
discharge liquid is a printing ink (Column 6, lines 61-67). 

With respect to claim 13, the secondary reference of Arakawa discloses the 
heating drive signal is applied to the piezoelectric element before, during and after 
preliminary discharging (flushing) (Column 15, lines 19-40). 

Therefore, in view of the teachings of the secondary reference, one of ordinary 
skill in the art would have been motivated to modify the primary reference by using the 
heating drive signal of Arakawa in the droplet discharging apparatus of Toye. The 
motivation for doing so would have been to conduct delicate temperature adjustment to 
avoid bad influences onto the image caused by the change of the ink viscosity (Column 
17, lines 50-62). 

2. Claims 8-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Toye (US 4,068,144) in view of Arakawa et al. (US 6,270,180 B1) as applied to claims 
1-7 above, and further in view of Speakman (US 6,503,831 B2). 

Toye and Arakawa references discloses all of the limitations of the droplet 
discharging apparatus except 

• the discharge liquid is an electrically conductive material for forming a wiring 
pattern, 

• the discharge liquid is a transparent resin for forming a microlens, 
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• the discharge liquid is a resin for forming a color layer of a color filter, 

• the discharge liquid is an electro-optic material, 

• the electro-optic material is a fluorescent organic compound presenting 
electroluminescence, and 

Speakman discloses suitable deposition materials using drop on demand printing 
(Column 44, lines 30-67 and Column 45, lines 1-42), where 

• the discharge liquid is an electrically conductive material for forming a wiring 
pattern (Column 44, lines 30-37), 

• the discharge liquid is a transparent resin for forming a microlens (Column 35, 
lines 8-15), 

• the discharge liquid is a resin for forming a color layer of a color filter (Column 35, 
lines 8-15), 

. • the discharge liquid is an electro-optic material (Column 2, lines 4-34), 

• the electro-optic material is a fluorescent organic compound presenting 
electroluminescence (Column 44, lines 30-59). 

Therefore, in view of the teachings of the tertiary reference, one of ordinary skill in 
the art would have been motivated to modify the primary reference by using the 
deposition materials of Speakman in the droplet discharging apparatus of Toye. The 
motivation for doing so would have been to cover hitherto unexplored ideas that will be 
fuelled by the high degree of processing flexibility that is provided by ink jet printing in 
electronic, opto-electronic, and optical device manufacture (Column 2, lines 4-34). 
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3. Claims 14-20 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Toye (US 4,068,144) in view of Arakawa et al. (US 6,270,180 B1). 

With respect to claim 14, the primary reference of Toye discloses a droplet 
discharging method comprising discharging a discharge liquid in the form of droplets 
through an aperture (Fig. 1, element 18) by mechanically deforming a piezoelectric 
element (Fig. 1, elements 10-12) wherein the driving waveform frequency is from 20kHz 
to 90kHz (i.e. an ultrasonic band; Column 4, lines 34-67; Column 5, lines 1-17). 

However, Toye fails to disclose the discharge liquid is heated by subjecting the 
piezoelectric element to heating drive signal at a repetitive frequency in an ultrasonic 
band, the heating drive signal being insufficient to cause the discharge liquid from being 
discharged through the aperture thereby facilitating heating of the droplets, as required 
by the instant claims. 

The secondary reference of Arakawa discloses the discharge liquid is heated by 
subjecting the piezoelectric element (Fig. 4, element 17p) to heating drive signal at a 
repetitive frequency (Fig. 8b, element T2), the heating drive signal being insufficient to 
cause the discharge liquid from being discharged through the aperture thereby 
facilitating heating of the droplets (Column 11, lines 39-63), where "it is preferable that 
the frequency of the heating waveform is 2f+/-50%, wherein f is a frequency of driving 
waveform" (Column 15, 30-35). 

With respect to claim 15, the secondary reference of Arakawa discloses the heating 
drive is carried out immediately before the normal drive for discharging a droplet (Fig. 
8e). 
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With respect to claim 16, the secondary reference of Arakawa discloses wherein the 
heating drive is carried out during the normal drive (Column 15, lines 19-27). 

With respect to claim 17, the secondary reference of Arakawa discloses wherein the 
heating drive is carried out if the temperature of a discharge liquid drops below a 
predetermined threshold temperature (Column 9, lines 11-30). 

With respect to claim 18, the secondary reference of Arakawa discloses wherein the 
repetitive frequency of the heating drive is 40 kHz or more (Column 15, 30-35). 

With respect to claim 19, the secondary reference of Arakawa discloses wherein the 
heating drive is carried out at an amplitude that is half that or less of the normal drive 
(Column 15, 30-35). 

With respect to claim 20, Arakawa discloses the discharge liquid is a printing ink 
(Column 6, lines 61-67). 

With respect to claim 26, Arakawa discloses the heating drive signal is applied to the 
piezoelectric element before, during and after preliminary discharging (flushing) 
(Column 15, lines 19-40). 

Therefore, in view of the teachings of the secondary reference, one of ordinary skill 
in the art would have been motivated to modify the primary reference by using the 
heating drive signal of Arakawa in the droplet discharging apparatus of Toye. The 
motivation for doing so would have been to conduct delicate temperature adjustment to 
avoid bad influences onto the image caused by the change of the ink viscosity (Column 
17, lines 50-62). 
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4. Claims 21-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Toye (US 4,068,144) in view of Arakawa et al. (US 6,270,180 B1) as applied to claims 
14-20 above, and further in view of Speakman (US 6,503,831 B2). 
Toye and Arakawa references discloses all of the limitations of the droplet discharging 
apparatus except 

• the discharge liquid is an electrically conductive material for forming a wiring 
pattern. 

• the discharge liquid is a transparent resin for forming a microlens, 

• the discharge liquid is a resin for forming a color layer of a color filter, 

• the discharge liquid is an electro-optic material, 

• the electro-optic material is a fluorescent organic compound presenting 
electroluminescence. 

Speakman discloses suitable deposition materials using drop on demand printing 
(Column 44, lines 30-67 and Column 45, lines 1-42), where 

• the discharge liquid is an electrically conductive material for forming a wiring 
pattern (Column 44, lines 30-37), 

• the discharge liquid is a transparent resin for forming a microlens (Column 35, 
lines 8-15), 

• the discharge liquid is a resin for forming a color layer of a color filter (Column 35, 
lines 8-15), 

• the discharge liquid is an electro-optic material (Column 2, lines 4-34), 
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• the electro-optic material is a fluorescent organic compound presenting 
electroluminescence (Column 44, lines 30-59). 

Therefore, in view of the teachings of the tertiary reference, one of ordinary skill in 
the art would have been motivated to modify the primary reference by using the 
deposition materials of Speakman in the droplet discharging apparatus of Toye. The 
motivation for doing so would have been to cover hitherto unexplored ideas that will be 
fuelled by the high degree of processing flexibility that is provided by ink jet printing in 
electronic, opto-electronic, and optical device manufacture (Column 2, lines 4-34). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Geoffrey Mruk whose telephone number is (571) 272- 
2810. The examiner can normally be reached on 7am - 330pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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